population. On the other hand, there have been several studies of large populations which do not suffer from this particular difficulty. Some investigators have studied communities, whereas others have studied scientifically designed samples of a community. Some of these efforts, however, have suffered from the failure to get observations from many of the people designated for study, again inviting statistical criticism.
It would be extremely difficult to sample adequately the entire population of the Bahama Islands. The population is scattered among a great number of islands, over a large geographic area. The Island of New Providence is the cultural and geographic center of the island group, however, and contains the only relatively large city in the islands, the city of Nassau. Thus, Nassau was selected as the site of the study because it is centrally located in the island group, contains a concentration of population, and probably represents a melting pot of the people of the entire colony.
METHODS
Selection of the Sample.-The sample of residents of the city of Nassau selected for this study is technically known as a stratified one-stage cluster sample. The basic sampling unit consisted of a segment of approximately 40 dwelling units, usually consisting of a city block, or part of a city block. In a preliminary canvass of the population of the city of Nassau, these sampling units were stratified, or divided into groups on the basis of geographic area, racial composition of the residents, and a rough index of socioeconomic status. Ten Negro strata, containing 17 or 18 sampling units each, were so identified. An additional stratum containing a racially mixed population and consisting of 16 sampling units was defined. A twelfth stratum, consisting mainly of white residents and containing 12 sampling units, completed the stratification of the population. Two sampling units were selected at random from each of the Negro strata and from the mixed stratum. Because of the relatively small number of white residents, and because of the need to secure a racial comparison in the study, 4 sampling units were selected at random from the white stratum.
The considerations leading to the choice of this size for the sample include the physical and financial resources available to the study, and the desire to analyze the data separately for the various age, sex, and race groups.
The selected sample was studied over a 6-week period, and data were collected on 92 per cent of the individuals falling into the sample. This yielded 1,250 Negro women, 990 Negro men, 362 white women, and 325 white men. Some families of obviously mixed racial stock were studied but, unfortunately, were too few in number for analysis.
Interview and Examination Procedure.-This study was designed to permit examinations to be carried out in the subject's home. Home examinations promised more complete coverage of families. Furthermore, a casual blood pressure taken at home probably provides a reasonably accurate measure of the blood pressure a person "lives with" when not subjected to stress, although it is perhaps affected to some degree by the presence of a strange person in the home. Examinations were, of necessity, performed when the individual subject could be found at home. This frequently involved several callbacks before an entire family could be examined. For this reason, variation in blood pressure due to time of day, elapsed time since last meal, fatigue, etc., could not be compensated for by standardization. Most of the people were seen between 2 and 9 P.M., although some were seen in the morning.
Examinations were done in almost equal numbers by one physician (senior author) and 4 senior medical students from the University of Michigan. The interview itself was standardized so that information was gathered in a systematic manner. The medical data were collected in the following order: (1) arm girth measurement, (2) first casual blood pressure reading, (3) first pulse rate, (4) height measurement, (5) weight measurement, (6) second blood pressure, (7) second pulse rate.
Blood pressure readings were taken from the left arm, with the subject in the sitting position. In the blood pressure determinations, both fourth phase diastolic (muffling) and fifth phase diastolic (disappearance)
were recorded. Pulse rates, timed for 15 seconds, were taken immediately after blood pressure readings. Height and weight measurements were routinely recorded after the first blood pressure and pulse. The blood pressure cuff was left on the arm, since this sped up the examination procedure, and did not materially affect the recorded weight. Simple bathroom scales, portable in a brief case, were used for recording weight. All the five scales used agreed to within three pounds when checked for accuracy. Height was measured to the nearest half inch, with a firm cloth tape, after the height was marked on a wall, the subject standing without shoes. Arm girth was measured to the nearest quarter inch, at the point of maximum circumference of the upper left arm. This firm cloth tape was felt to be comparable in accuracy to a flexible metal tape.
The total elapsed time between blood pressure measurements was one to two minutes. Sphygmomanometers were of the aneroid type, compared daily for accuracy with a mercury manometer as a standard.
In the course of the actual examination procedure, persons were told either that their blood pressure was normal, borderline high, or high. The criterion used for the most part was diastolic pressure. All subjects with diastolic blood pressure over 110 mm. Hg were referred to their physician or to the Colonial Medical Service. Diastolic pressures between 100 and 110 mm. Hg were called borderline and these persons were advised to consult their physician at a later date. Others were called "normal." Some exceptions to these criteria were made in young people, older persons with extremely wide pulse pressures, and others with suggestive symptoms. All these were also referred to their physicians.
Pretesting
and Standardization.-After thorough familiarization with the methods and procedures of examination, all examiners engaged in a field test in order to insure uniformity of information collected, and of examination routine. An area of the city not included in the sample was used in the pretest. The examiners worked in pairs during the pretest, observing each other's technique, until it was felt that all were comparable.
Prior to the collection of any of the actual data presented here, an additional standardization experiment was undertaken for the purpose of estimating inter- observer variability in the blood pressure and pulse determinations. Five different subjects were observed by the five field examiners. The examinations were arranged so that the effects of three potential sources of variation could be measured. These were: (1) variation between the subjects, (2) variation between the examiners, and (3) variation due to the order in which the subjects were examined. The examination of each subject by each observer included three successive blood pressure and pulse determinations.
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Both fourth and fifth phase diastolic pressures were recorded, and pulses were taken with fifteen second readings. Briefly, the results of t,his standardization experiment were as follows: (1) Variation between subjects was great. (2) Variation due to order of observation was slight or minimally significant statistically.
(3) L 'ariation due to observers was not significant for any of the blood pressure variables. Table I presents the basic results of the study. The first two sections present the systolic blood pressure for both the white and Negro races, by sex and age, The last two parts present similar results for diastolic (fifth phase). The fourth phase diastolic pressure was recorded routinely but is not presented in this report. Findings were essentially similar to the fifth phase data.
In Fig. I the means of systolic and diastolic (fifth phase) blood pressure are plotted by age, sex, and race. The most striking impression from this figure is the apparent difference in the pattern of progression with age. The nature of this difference is of interest. The mean diastolic pressures gradually increase from early childhood to age 55, when they begin to fall slightly. From age 20, the Negro means continue upward fairly steadily, while the means for the white persons remain more nearly Number constant. It is also interesting that, after adolescence, there is a very slight but consistently higher mean diastolic pressure for Negro males as compared with Negro females until about age 55. This consistent relationship is not demonstrable in the white race.
In the graph of mean systolic pressures, the increase in the mean by age in the Negro race is seen to be quite regular, proceeding upward in an almost linear fashion. Systolic pressure for the white race seems to rise quite rapidly from childhood to early adulthood (slightly exceeding the Negro means). From this point, however, the white persons show a plateau effect, or a flattening of the progression of pressure with age. At about age 40 (as was seen in the diastolic means) a rather sudden change is seen toward increasing pressures, most marked in the female. In regard to the differences by sex, it is seen that there is very little difference between the sexes of either race in childhood. After adult levels are reached (about age 17), the male of both races has consistently higher systolic pressure than the female during the reproductive period. This is somewhat more marked in the white race. In both races this relationship is reversed at almost the same time in life, about age 40. The "crossover" of the lines at the end of the reproductive period suggests that women enjoy a degree of immunity to hypertension during these years which is lost at about the age of menopause. The menopause per se has not previously been shown to have a hypertensive effect, at least no sudden
January, 1961
change not attributable to increase in age. Sex differences in regard to blood pressure have not been adequately explained. The "crossover" of the curves at the age of the menarche and at the menopause, however, suggests a relationship between these physiologic changes and the basic mechanism of blood pressure control.
The pattern in diastolic pressure means does not show this clear-cut sex difference. In fact, the Negro male tends to maintain a very slight but consistently higher mean than the female from adolescence to about age 55. Fig. 2 describes the racial and sex differences from the point of view of proportions of age-sex-race groups which have blood pressures over specific cut points. In this figure, the cut points are 150 mm. systolic pressure and 100 mm. diastolic pressure. The racial difference is again clearly demonstrable. This graph is generally similar to Fig. 1 , although points of crossover in regard to sex are obscured.
Comparison With Other Studies.-External comparisons were made with results in similar racial groups in similar population studies. Comparisons with the data from Comstock,2 Miall,5 and Bee' lead one to believe that white persons in Nassau are not very different from these other populations in regard to blood pressure. The Negro race in Nassau was compared specifically with studies done among Negroes in Georgia2 and in St. Kitts (Leeward Islands).* Figs. 3 and 4 show the remarkable similarity of Negroes in Nassau to Negroes in these other areas. Racial origin (West Africa) is assumed to be similar. The most notable difference affecting these populations is that while Bahamian Negroes have a high salt content in their water supply, and presumably also in food intake, the Negroes in St. Kitts have a relatively low salt intake in both food and water." Nassau water is gathered from numerous wells which vary in salinity. To obtain an impression of average salinity, a total of 76 samples were taken during the study period. Water was sampled in every area from which blood pressure measurements were taken. Essentially the same water was used by both races. Average salinity was 117 mg. per liter and ranged from 54 to 200 mg. per liter. Most eastern U. S. water supplies seem to contain less than 15 mg. per liter and occasionally as much as 50 mg. per liter. In some areas of the western U. S. salinity figures may be higher than those found in Nassau. 4 Body Build.-In the present study data were obtained on height, weight, and arm girth. Height and weight were not studied separately, but rather by means of a ponderal index (heightjcube root of weight), Such an estimate is not a direct indication of obesity, but represents leanness as opposed to heaviness. Negroes, on the average, appeared to be more heavily muscled than white persons. The present data show a tendency to an increase of pressure (both systolic and diastolic) with increasing heaviness. Although a low index usually represented obesity, a heavily muscled person of the same height could have the same index as an obese person. The magnitude of the differences between means for different indices ranged from 1 to 78 mm. systolic pressure and from 1 to 54 mm. diastolic pressure, without discernible change in this regard with age, except in the young. Because of the size of the groups the study of Negroes yields more valid figures (Tables II and III) . However, the pattern of progression of these mean indices by age (increasing heaviness) does not correspond to the pattern of mean blood pressure increase with age (Fig. 5 ). It appears that women of both races and men of both races tend to be alike in this respect (increasing-heaviness with age). Thus it seems that the body build and its correlate, arm girth (for which similar data were obtained), is a definite factor influencing blood pressure, but probably less important than was previously thought. Boe'sr exhaustive work also suggests this conclusion.
Since women of reproductive age of both races showed relatively lower mean systolic pressures than males, an attempt was made to determine the effect of parity on blood pressure. Humerfelt and Wedervang3 found that the average blood pressure was inversely related to the number of children borne by the women they studied (the group was at the end of the reproductive cycle). Their finding could not be reproduced in this study, as seen in Table IV . 
SUMMARY
Results of a study of blood pressure levels in Negro and white residents of Nassau, Bahamas, have been presented. Persons for study were selected by means of probability sample design. The purpose of the study was to describe as accurately as possible the differing patterns of blood pressure with regard to race, age, and sex. The site was selected because of the opportunity to study the two races in a somewhat different environment and perhaps mode of life than previously reported by others. Also, the water supply of the area is known to be high in salt.
The following facts were disclosed: 1. A definite racial difference is seen. The pattern of progression of blood pressure with age is almost linear in the Negro. The white race, however, shows a flattening or "plateau" effect from the time adult ages are reached until middle 
